Purpose
Respiratory syncytial virus (RSV) is a well known cause of chest infection in pediatric population and its chest radiographic features were well documented (1, 2) . Although less common in adult, it is a significant contributor of adult respiratory tract infection or exacerbation of chronic respiratory diseases such as chronic obstructive pulmonary disease (COPD) and asthma (3) (4) (5) . Despite these, the radiographic features of adult RSV respiratory tract infection and their prognostic value were not well described in literature. Therefore our study aims to (1) evaluate the chest radiographic features of adult patients hospitalized for RSV respiratory tract infections; and (2) assess the prognostic value of admission CXR on clinical outcome.
Methods and Materials
Patient recruitment, inclusion and exclusion criteria All adult patients hospitalized for laboratory confirmed RSV respiratory tract infection from February 2009 to November 2011 in a single university-affiliated acute hospital were recruited. All patients with a frontal chest radiography taken on admission were included. Patients without admission radiograph or whom the radiographic changes were considered unrelated to RSV infection were excluded.
Clinical data
The following patients' data were collected: -Patients' demographics: age and gender -Co-morbidities: COPD, asthma, congestive heart failure, ischemic heart disease -Time from symptom onset to hospital admission -Duration of hospitalization -Treatment received: supplemental oxygen, assisted ventilation and intensive care unit [ICU] admission. Supplemental oxygen therapy was given if oxygen saturation was less than 92% on room air; assisted ventilation was required if patients had persistent respiratory failure despite supplemental oxygen therapy -Outcome: need of supplemental oxygen therapy, assisted ventilation and death.
Chest Radiograph Evaluation
The chest radiographs obtained within 24 hours of admission were evaluated using the picture archiving and communication system (PACS) workstation by two independent radiologists (S.S.W., J.W.Y., with 5 years experience in interpretation of chest radiographs) who were blinded to the clinical data and patient outcome. In cases of discrepancy of interpretation, a consensus would be drawn among them and if a consensus could not be obtained, a third radiologist (K.T.W., with 15 years of experience) would be consulted.
The chest radiographs were first classified as normal or abnormal. Abnormalities were further classified as active or chronic lung changes. If there were previous chest radiographs for comparison, abnormal radiographic findings detected on prior radiographs were classified as chronic lung changes while any new abnormalities were considered active lung changes. When previous radiographs were unavailable for comparison, the radiographic findings were classified as active or chronic lung changes based on the morphology and published descriptions of viral pneumonia in adults (6) .
Radiographic abnormalities determined as active changes were further characterized according to the glossary of terms for thoracic imaging published by the Fleischner Society (7-9) as follows:
1. Lung parenchymal changes: presence of consolidation, ground-glass opacity, increased peribronchial markings, nodular opacity or reticular opacity. The distribution of these changes was determined as: (a) unilateral or bilateral; (b) involvement of upper, middle, or lower lung zones. All metric data were summarized and displayed as the mean +/-standard deviation.
Comparison of parametric variables between groups was performed by Student t test. Frequencies of categorical variables were compared using Fisher exact test (2 categories) and Chi-squared test (multiple categories). All analyses were considered significant at P-value less than 0.05. All statistical analysis were performed with software (Windows version 19.0; SPSS Inc, Chicago [IL], US).
Results

Patients
A total of 288 patients were recruited. 2 patients did not have admission chest radiograph taken. One patient had a lung mass on admission radiograph which was shown subsequently to persist after resolution of chest infection and was therefore considered as an incidental finding. These three patients were excluded and therefore 285 patients were included for analysis.
The demographics, co-morbidities and outcome of the 285 patients were presented in table 1. There were 3 patients missing data in the analysis of oxygen and ventilation requirements and 2 in the smoking status.
Radiological changes 199/285 (69.8%) had abnormal CXR on admission; 49.5% (141/285) had active lung changes and 47.7% (136/285) had chronic background changes including emphysema, fibrosis related to previous pulmonary tuberculosis and bronchiectasis.
Among the 141 patients with active lung changes (table 2), the most common pattern were consolidation (68/141, 48.2%) (Figure 1 ) and ground-glass opacity (57/141, 40.4%) (Figure 2 ). Reticular opacity (12/141, 8.5%), nodular opacity (13/141, 9.2%) and peribronchial marking (19/141, 13.5%) were less commonly observed. Significant (around one-third) of patients had pleural effusion. No patient had hilar/mediastinal lymphadenopathy or ARDS.
Among the 141 patients with active lung changes, 31 patients had changes which were not zonally distributed, including peribronchial thickening and pleural effusion. 110 patients had changes that could be zonally classified (table 3) . Most patients (90/110, 81.8%) had unilateral changes, most frequently affecting the lower zones.
Prognostic value of active radiological changes Significant difference was observed in the percentage of active lung changes, consolidation and ground glass opacity between patients with or without adverse outcomes (oxygen supplement, ventilatory requirement and 180 day mortality) ( No association between distribution or extent of lung change and adverse outcome was found. 
Conclusion
From our study cohort, adult RSV respiratory tract infection carries significant morbidity (oxygen supplement and ventilatory requirement) and mortality. About half of the patients had active chest radiographic changes on admission, with consolidation and ground glass opacity being the commonest pattern, usually distributed unilaterally especially at the lower zones. These radiographic changes were shown to have prognostic value in predicting morbidity and mortality.
